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ABSTRACT : 

PURPOSE: To prevent cooling water from cumulating in a cooler . at the time of 
engine stop so as to prevent corrosion of the cooler connecting the cooler 
for cooling reflux exhaust gas and a reserve tank to each other through a drain 
pipe, and interposing the drain valve for opening the flow passage of the drain 
pipe at the time of engine stop. 

CONSTITUTION: In the reflux (EGR) range of a diesel engine 1, a part of 
exhaust gas G discharged passing an exhaust passage 3 is refluxed in an intake 
passage. At this time, cooling water W in a reserve tank 11 is led in a cooler 
13 mounted in an EGR pipe 5 by a water pump 19 through a cooling water 
leading- in pipe 15, cooling water W is circulated from a cooling water 
leading-out pipe 17 to the reserve tank n through a condenser 21, and exhaust 
gas G passing the EGR pipe 5 is cooled. When a pump 19 is stopped and then 
circulation of cooling water W is stopped, a drain valve 47 is opened, and 
cooling water W remained in a tube and a core bottom part 31' is discharged to 
the tank n through the drain pipe 45.' 

COPYRIGHT: (C) 1996, JPO 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the EGR equipment of a diesel power plant. 
[0002] 

[Description of the Prior Art] In order to reduce the nitrogen oxides (NOX) generated at the time of 
combustion of a diesel power plant, the EGR equipment which makes a part of exhaust gas flow back to 
an inspired air flow path (EGR) is known conventionally. Since the oxygen and nitrogen in air react and 
nitrogen oxides are made under hot exhaust gas, this EGR equipment lowers combustion temperature by 
exhaust air reflux, and controls generating of nitrogen oxides. And it is experimentally clear so that the 
temperature of the exhaust gas which makes an inspired air flow path flow back is lowered if it is in this 
EGR equipment that generating of the nitrogen oxides at the time of combustion decreases. 
[0003] Then, the EGR equipment 9 which equipped with the cooling system 7 of a water cooling type 
the EGR tubing 5 connected between the inhalation-of-air path (not shown) of a diesel power plant 1 
and the flueway 3 as shown in drawing 2 is known for these days. The reserve tank 1 1 which has 
arranged the above-mentioned cooling system 7 separately with the reserve tank of an engine-coolant 
system, It is the thing which the condensator 13 with which the EGR tubing 5 was equipped is 
connected [ thing ] with the cooling water installation tubing 15 and the cooling water delivery tube 17, 
and cooling water passage is formed [ thing ], and makes this cooling water passage circulate through 
the cooling water W in a reserve tank 1 1 with Water pump 19. It is cooled with the radiator 21 with 
which the cooling water delivery tube 17 was equipped, and the cooling water W which cooled exhaust 
gas G with the condensator 13 returns to a reserve tank 1 1 . 

[0004] It **, drawing 3 shows the conventional example of the above-mentioned condensator 13, and 
this condensator 13 has the structure where it was equipped with the core 3 1 which consists of a plate fin 
27 of a large number by which the laminating was carried out, and two or more flat tubes 29 in the metal 
tubed container 25 connected to the EGR tubing 5 through a flange 23. And after the cooling water W 
introduced from the cooling water installation tubing 15 as shown in drawing 3 and drawing 4 flowing 
down a tube 29 and being reversed by core pars-basilaris-ossis-occipitalis 31', exhaust gas G which was 
again drawn from the cooling water delivery tube 17 through other tubes 29 to the radiator 21, and 
flowed into the EGR tubing 5 from the flueway 3 will be cooled by the cooling water W which flows a 
tube 29, in case a core 3 1 is passed. 

[0005] Therefore, since exhaust gas G cooled with the cooling system 7 flows back to an inhalation-of- 
air path according to the above-mentioned EGR equipment 9, combustion temperature will fall and 
generating of nitrogen oxides will be controlled. 
[0006] 

[Problem(s) to be Solved by the Invention] However, ** et al. and the above-mentioned cooling system 
7 had a possibility that a tube 29 might corrode by use over a long period of time, with the water of 
condensation generated by cooling of EGR gas, when the diesel power plant 1 stopped, since Water 
pump 19 stopped with a halt of a diesel power plant 1 and circulation of cooling water W was 
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suspended. 

[0007] And after the tube 29 was damaged, cooling water W leaked to the interior of a diesel power 
plant 1 (inside of a cylinder), the diesel power plant 1 deteriorated, and when the worst, there was fear of 
the engine destruction by the water hammer. This invention was thought out in view of this actual 
condition, and even if the corrosion of the condensator by the water of condensation in EGR piping 
occurs in cooling exhaust gas with the condensator of the water cooling type with which EGR tubing 
was equipped, it aims at offering the EGR equipment of a diesel power plant which prevented 
permeation of the cooling water inside an engine during the engine shutdown. 
[0008] 

[Means for Solving the Problem] In order to attain this purpose, invention concerning claim 1 In EGR 
tubing connected between the inhalation-of-air path of a diesel power plant, and the flueway While 
equipping with the condensator which cools the exhaust gas which flows back to an inhalation-of-air 
path through the EGR tubing concerned and connecting a condensator and a reserve tank concerned with 
cooling water installation tubing and a cooling water delivery tube In the EGR equipment of the diesel 
power plant which equipped the cooling water delivery tube with the radiator of cooling water, a reserve 
tank is connected with the above-mentioned condensator with a drain pipe, and it equips with the drain 
valve which opens the passage of a drain pipe to the drain pipe concerned at the time of an engine 
shutdown. 

[0009] And invention which invention concerning claim 2 is characterized by being separately arranged 
in the EGR equipment of a diesel power plant according to claim 1 with the reserve tank of the engine- 
coolant system by which the reserve tank was connected with the radiator, and relates to claim 3 is 
characterized by a reserve tank being a reserve tank of the engine-coolant system connected with the 
radiator. 
[0010] 

[Function] According to invention concerning each claim, the cooling water in a reserve tank is 
introduced into a condensator through cooling water installation tubing, and it circulates from a cooling 
water delivery tube to a reserve tank through a radiator. 

[001 1] And the cooling water introduced into the condensator will cool the exhaust gas which passes 
EGR tubing, and cooling water will be cooled with a radiator. Moreover, if a Water pump stops and 
circulation of cooling water stops with a halt of a diesel power plant, since a drain valve will open the 
passage of a drain pipe, the cooling water which remained in the condensator will be discharged by the 
reserve tank through a drain pipe. 

[0012] And if a diesel power plant drives again, a drain valve will close a drain pipe. 
[0013] 

[Example] Hereafter, the example of this invention is explained based on drawing 1 . In addition, the 
same sign is given to the same thing as the conventional example shown below in drawing 2 , and those 
explanation is omitted. 

[0014] Drawing 1 shows one example of the EGR equipment concerning claim 1 and claim 2, and in 
drawing, 33 is the EGR valve with which the EGR tubing 5 was equipped, and it is equipped with the 
EGR valve 33 concerned near the connection section of the EGR tubing 5 and a flueway 3. This EGR 
valve 33 opens and closes the passage of the EGR tubing 5 by the drive of the actuator 37 which 
received the command of a control unit 35, and the signal from the rotation sensor 39 with which the 
diesel power plant 1 was equipped, and the rack sensor 43 with which the fuel injection pump 41 was 
equipped is inputted into the control unit 35 as usual. And a control unit 35 drives an actuator 37 based 
on the signal from both the sensors 39 and 43 in the EGR field in which the diesel power plant 1 was 
decided beforehand, and makes the passage of the EGR tubing 5 open wide. 

[0015] Moreover, the drain pipe 45 is connected between core pars-basilaris-ossis-occipitalis 3T of a 
condensator 13 and the reserve tanks 1 1 with which the EGR tubing 5 was equipped. And the drain 
valve 47 controlled by the control unit 35 is attached in the drain pipe 45 concerned, and when a diesel 
power plant 1 stops based on the signal from the rotation sensor 39 and the rack sensor 43 mentioned 
above, a control unit 35 sends a command to the actuator 49 which drives a drain valve 47, and opens 
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the passage of a drain pipe 45. 

[0016] Since the EGR equipment 51 concerning this example is constituted in this way, it is the EGR 
field where the diesel power plant 1 was decided beforehand and the EGR valve 33 opens the passage of 
the EGR tubing 5 by control of a control unit 35, a part of exhaust gas G discharged through a flueway 3 
flows back to an inhalation-of-air path through the EGR tubing 5. It **, and the cooling water W in a 
reserve tank 1 1 is introduced into the condensator 13 with which the EGR tubing 5 was equipped with 
Water pump 19 through the cooling water installation tubing 15 at this time, it circulates from the 
cooling water delivery tube 17 to the reserve tank 1 1 through a radiator 21, and the cooling water W 
introduced into this condensator 13 cools exhaust gas G which passes the EGR tubing 5. And cooling 
water W will be cooled with a radiator 13. 

[0017] Moreover, if Water pump 19 stops and circulation of cooling water W stops with a halt of a 
diesel power plant 1, since a control unit 35 will operate a drain valve 47 and will open the passage of a 
drain pipe 45, the cooling water W which remained in a tube 29 or core pars-basilaris-ossis-occipitalis 
31 ' will be discharged by the reserve tank 1 1 through a drain pipe 45. And if a diesel power plant 1 
drives again, while EGR will be resumed, a control unit 35 closes the drain valve 47 of a drain pipe 45. 
[0018] Thus, since this example equipped the drain pipe 45 concerned with the drain valve 47 which 
opens the passage at the time of a halt of a diesel power plant 1 while connecting the reserve tank 1 1 
with core pars-basilaris-ossis-occipitalis 31' of the condensator 13 with which the EGR tubing 5 was 
equipped with the drain pipe 45, even if a diesel power plant 1 stops, the tube 29 of a condensator 13 is 
not covered with cooling water W like the former. 

[0019] Therefore, according to this example, even if the corrosion of a tube 29 occurs with the water of 
condensation generated by cooling of EGR gas, permeation of the cooling water W to the diesel-power- 
plant 1 interior will be lost during an engine shutdown, and degradation of a diesel power plant 1 and the 
engine destruction by the water hammer can be prevented. 

[0020] In addition, although it equipped with the reserve tank 1 1 or Water pump 19 separately with the 
reserve tank of an engine-coolant system, and the Water pump and a reserve tank 1 1 and core pars- 
basilaris-ossis-occipitalis 31' of a condensator 13 concerned were connected with the drain pipe 45 in the 
above-mentioned example, of course, the reserve tank and Water pump of the engine-coolant system 
which replaced with the above-mentioned reserve tank 1 1 or Water pump 19, and was connected with 
the radiator like invention concerning claim 1 and claim 3 may be used. 

[0021] Although not **(ed) and illustrated, it is possible to attain the desired end according to this 

example as well as the above-mentioned example. 

[0022] 

[Effect of the Invention] Since cooling water does not collect on the condensator with which EGR 
tubing was equipped according to invention concerning each claim even if a diesel power plant stops as 
stated above, even if the corrosion of a condensator occurs with the water of condensation generated by 
cooling of EGR gas, permeation of the cooling water inside [ at the time of an engine shutdown ] a 
diesel power plant will be lost, and degradation of a diesel power plant and the engine destruction by the 
water hammer can be prevented. 



[Translation done.] 
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